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Monitoring and evaluation of climate resilience 
for smallholder farming systems: a review of 
tools and approaches 
Emerging tools developed for addressing resilience 
Despite the growing interest in climate resilience and the release of numerous 
theoretical papers on the topic, there is still no consensus on how it is defined 
or should be measured in practice. Because resilience is a system property, it 
needs a dynamic systems approach to measure, with a range of components 
and relationships, which complicates the choice of indicators. To date, the 
majority of cases which aim to assess resilience are ex-post, i.e. after the 
system has successfully coped, adapted or collapsed. This brief reports the 
results of a review of tools to assess climate resilience intended for use in 
smallholder agricultural development, with particular emphasis on coping and 
adapting to climatic and environmental change. 
KEY MESSAGES
  Few of the many existing tools that 
assess resilience in low-income 
communities and households 
produce an actionable pathway 
to well-being and a resilience to 
climate change.
  There is a need to continually 
monitor and evaluate resilient 
pathways in vulnerable 
communities to ensure that 
development pathways are 
moving in the intended direction.
  An ideal toolkit for community 
assessment of resilient pathways 
in development would have a 
clear development outcome, with 
social and biophysical approaches 
to assess the current state, be 
smart and flexible enough to work 
in different development contexts.
DISCUSSION BRIEF
Out of 55 potential tools, 15 were 
chosen  following a predetermined 
selection criteria.
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From field to desk studies: 
resilience tools reviewed
The review initially identified 55 potential tools, which was 
reduced to 15 after applying selection criteria based on 
tool application, objective and documentation of process 
(Fig.1). Desk-based tools were often associated with 
quantitative assessments using existing datasets.  They 
were often closely linked to a theoretical approach to 
resilience measurement, for example, using mathematical 
models. Field-based tools were associated with qualitative 
data collected through participatory methods, for example, 
community-based assessments where stakeholders 
assign subjective scores to prioritize statements. Across 
both sets, the tools focused on one or a combination 
of the following definitions of resilience: as the opposite 
of vulnerability, as a desired characteristic to pre-empt 
risk, as a stepping stone for improved well-being, as 
the equivalent of climate adaptation, or as a route to 
transformation.
Choice of indicators and linkages to theoretical 
frameworks differs and affect results
Organizations developing resilience-assessment tools 
tend to embed the tools within their own conceptual 
frameworks, using their own terminologies and 
methodologies. This leads to variation in the definition 
and application of resilience, which in turn translates into 
various sets of indicators.1  For example, tools that define 
resilience as ‘improving human well-being’ generally 
concentrate on system-state indicators, while tools based 
on other definitions of resilience give greater weight 
(closer to 50%) to contextual indicators, in particular the 
social context. Other contextual indicators (i.e., systemic 
and ecological) are not so common, and indicators of 
capacities to transform are completely absent (Fig. 2). 
Although these aspects have long been included in 
the theory of resilience, this review suggests that it is 
difficult to translate transformation aspects into practical 
application. In addition, none of the tools reviewed had 
Fig 1. Overview of selected tools
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Types of tools according to a continuum theory-practice and time needed for the assessment. Color tags 
represent the focus/intended purposes of the tools, the first being the most important for each tool.
1 Based on the analysis of tools, we have categorized the indicators into the following three groups: system state 
(assets, use of assets, capacities); disturbance (stability/shocks); and context (social, ecological, systemic). 
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an outcome history robust enough to indicate how far 
its use had influenced actions (i.e. the choice of an 
appropriate resiliency behavior), thereby impacting 
people’s livelihoods in the long term.
Assessment tools are biased towards initial context 
rather than system priorities
To measure resilience, different components are required. 
One option is to measure indicators based on the initial 
state and capacities (ex ante), shocks and stresses (the 
disturbance), subsequent states and trajectories (ex post), 
as well as contextual factors. These components were 
represented in an unbalanced way in all the tools reviewed 
(Fig. 2). While initial state and capacities were well assessed, 
the disturbance component was poorly addressed. 
In the majority of tools the context was assessed mainly 
using social indicators, at the expense of ecological and 
systemic indicators. Time was addressed in two main 
ways: either by taking system-state snapshots at two 
points in time (before and after shock) or by looking at 
processes and global pictures of capacities, positing that 
resilience is linked to particular system characteristics. 
In terms of spatial scale, most of the tools reviewed 
measured resilience at only one scale, whether it was at 
the household or community level or at more aggregated 
levels. However, multiple scales should be studied, as the 
interactions between scales are essential to understand 
system states. 
Development perspective on resilience assessments
Resilience is not inherently a pro-poor concept: bouncing 
back to a stable state might be undesirable, despite 
the state being perfectly resilient. Therefore, thresholds 
are needed to define the conditions below which the 
well-being of an individual, household or community is 
unacceptable. This link to well-being thresholds must 
be included in resilience assessments and made clear 
at the programmatic level to avoid leaving the poor and 
vulnerable behind.
Fig 2. Choice of indicators and linkages to theoretical frameworks
Average proportion of indicators used in each category, by intended purpose, i.e. for tools considering 
resilience as (a) an opposite to vulnerability, (b) as a desired characteristic to preempt risk, (c) as a stepping 
stone for improved well-being, (d) as the equivalent of adaptation, and (e) as a route to transformation. A tool 




The International Water Management Institute (IWMI) is a non-profit, scientific research 
organization focusing on the sustainable use of water and land resources in developing 
countries. IWMI works in partnership with governments, civil society and the private sector to 
develop scalable agricultural water management solutions that have a real impact on poverty 
reduction, food security and ecosystem health. Headquartered in Colombo, Sri Lanka, with 
regional offices across Asia and Africa, IWMI is a CGIAR Research Center and leads the 
CGIAR Research Program on Water, Land and Ecosystems (WLE).
www.iwmi.org
Conclusions and recommendations
Based on this review, the following recommendations for 
a comprehensive approach to assess climate resilience 
in the context of smallholder agriculture can be made:
  Instead of a single tool, implementers are advised to 
use a combination of tools. An ideal toolkit would 
comprise a complete baseline with a balanced 
approach to the systems studied, as well as lighter 
monitoring and evaluation tools for quick regular 
checks of key responsive variables that capture 
short-term adaptive processes and changes in 
states, followed by a more comprehensive endpoint 
assessment.
  These lighter monitoring and evaluation tools should 
be adapted to the temporal and spatial scale of 
measurement, and repeated according to the pace 
of response at each level.
  Both quantitative and qualitative data should be 
gathered. The qualitative data will be used to 
contextualize quantitative measurements.
  Appropriate systemic indicators, and indicators for 
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stability and shocks should be better included in the 
assessment.
  Indicators should be targeted to the appropriate level 
of measurement. In particular, more work is needed 
on indicators of resilience at the community or higher 
spatial and temporal system levels.
  In contrast to strengthening adaptation capacities, 
transformation to new livelihood options may not 
be the aim of a development project but should 
nonetheless be considered.
  The tools should be flexible enough to be used in a 
variety of different systems.
  A clear pathway to well-being, or any development 
outcome, should be discussed through system-
oriented approaches to discard potential undesired 
resilient states.
 
Finally, robust outcome and impact reports from the use 
of resilience-measurement tools are needed to show 
that resilience is not just another change of discourse, 
but it really provides a more appropriate and efficient 
approach to drive development. 
